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RELIABILITY EDUCATION FOR NON-RELIABILITY ENGINEERS 
CDR Donald M. Layton U. S. Navy 
Assistant Professor of Aeronautics 
U. S. Naval Postgraduate School 
Monterey, California 
Abs trac t 
There exists a general lack of knowledge and 
appreciation of Reliability among those Engineers 
who are not closely allied with the field. In 
order to improve the overall position, it is nec- 
essary that mome degree of training in Reliability 
procedures and concepts be given in engineering 
schools. This goal could best be achieved by con- 
certed action on the part of the professional so- 
cieties if they would foster and support such a 
program. 
The Need for Reliability Training 
Engineering education is not reliable enough! 
Before I incur the wrath of academic circles, per- 
haps I should rephrase that statement. There is 
not enough' Reliability in engineering education. 
Those people employed in the Reliability fields in 
industry are from two general sources: mathamatics 
oriented theorists or self-reliability-educated 
practicalists. Admittedly, this is a gross over- 
simplification, but I intend no defense of my 
statement hasmuch as questioning the quality of 
Reliability engineers is not my purpose. Rather, 
I am questioning and decrying the lack of knowledge 
of Reliability in all the other facets of engineer- 
ing . 
gineer? Just what is he supposed to be? Regard- 
less of which of the many aspects of engineering 
you may include in your definition, it is safe to 
assume that you will stipulate that his perform- 
ance must be reliable, as must be his output. In 
order to achieve a confidence in design, it is 
necessary to make a prediction of reliability. 
can not afford to make Reliability studies after 
an item is built. There is a saying in Quality 
Control that one cannot inspect in Quality - - and 
Reliability is high quality, quality. Reliability 
must be built into the design. If that is not 
done, Reliability becomes a service - - a statistic 
after the fact, and Reliability is then built into 
the re-design. 
cepts of Reliability should be a requirement for 
all engineers, regardlass of their phase of endea- 
vor. Not only would this relieve the Reliability 
specialists from the time-consuming chore of 
explaining to the designer why and how, but the 
grasp of principles that are as important to prod- 
uct success as beam theory and Ohm's Law, will 
result in nothing but a better product. 
bility Office, TRW, has stated in his book1 
"Reliability education consists of formal and in- 
What is the professional definition of an en- 
We 
At least an acquaintance with the basic con- 
Mr. Richard R. Landers, Chief, TAPCO Relia- 
formal training to improve reliability knowledge 
and to make everyone more reliability conscious. 
****Educational programs aim not only at training 
in reliability techniques, but also in convincing 
personnel these techniques should be an integral 
part of their everyday work.*** Personnel both 
inside and outside the reliability group (must be) 
informed of their place in the overall scheme of 
producing a product of a given inherent reliability 
in a shorter period than normally taken." 
Teaching Reliability 
In order to achieve this desired standard of 
knowledge of the subject, it would be necessary for 
a form of reliability training to be offered in all 
engineering schools. This training would cover not 
only the underlying principles but also the ulti- 
mate purposes of Reliability. 
When to Teach? 
If we accept the premise that engineering 
schools should teach some Reliability to all, we 
must answer two questions - - "when?" and "what?" 
The "when?" is really two questions in itself; 
first, when in the span of the student's education 
should he be presented with this infomation? Since 
it is basically mathematics, should he receive it 
along with preliminary math courses such as calcu- 
lus and mechanics? Or should it be deferred until 
he has gained some knowledge of engineering ele- 
ments and systems so as to make analyses more mean- 
ingful? A recent report by the American Society of 
Engineering Educators proposed a general re-vamping 
of engineering curricula with the addition of such 
concepts as System Analysis (including Reliability). 
This report further proposed the recognition of the 
Master's Degree as the first professional degree in 
engineering. 
delay in the inclusion of the program until the 
engineer approaches the "profess iona 1" leve 1. 
It is my contention that if and when Reliability 
concepts are taught, they should come in the latter 
stages of the Baccalaureate program so that the 
student has some background information on systems 
as an aid, rather than exposing him to all of the 
problems and none of the benefits. 
questions, 
course be fit into an already over-crowded sched- 
ule? 
This concept would lend itself to a 
I stated earlier that the "when?'' was really two 
The second part is, when can this 
The continuous changes and development of all 
states of the arts have created an almost unsolv- 
































































Adding two or three hours of classroom work for a 
term would be looked on with equal disfavor by both 
the students and the faculty. Reduction of the 
load by delaying the inclusion of the Reliability 
"core" until the graduate level where we have fewer 
students, i.e., the "professionals," would not al- 
leviate the problem. Hovever, artful inclusion of 
Reliability with other necessary items into a 
Systems Engineering course could lessen the impact 
on schedules. 
revised and/or expanded to a Systems Analysis con- 
cept that would add Reliability to design theory. 
A current trend that may soon become a firm require 
ment is the addition of these Systems Analysis or 
Systems Effectiveness courses. And what is more 
analytical than the determination of Reliability? 
Ahd what is more effective than a Reliable system? 
What to Teach? 
The other basic question that was posed was what 
to teach. Here we are limited only by the time and 
resources available. Those engineers who are going 
into the Reliability field must have a complete 
mathematics background. But for those to whom this 
discussion refers, only the basics would be neces- 
sary. The theory of probability, variance and de- 
viation, sampling methods, and regression tech- 
niques'are minimum requirements for a course of 
this nature. Theoretical and practical testing 
methods, fault-tree construction and hazard isola- 
tion should also be covered but to a lesser degree 
than if the student were enroute to becoming a spe- 
cialist. 
course and the amount of instructional time avail- 
able, other Reliability-related subjects such as 
specifications, standards, tolerances and trade- 
offs might yell be included. 
educat e the "who 1 e eng ineer . " 
Existing design courses might be 
Dependent on the desired scope of the 
The goal here is to 
Source Uaterials 
Source material presents the most challenging 
Availability 
problem. 
fic for such a broad-brush treatment as is pro- 
posed. Several would serve, however, as general 
references to be supplemented by other existing 
works such as the S A E Technical Progress Reports. 
If it were generally agreed that all engineers vere 
to be exposed to the fundamentals of Reliability, 
this lack of properly oriented and suitably pre- 
pared source material would be the weakest point in 
the argument. However, I propose a solution that 
could turn this weak link into the bulwark of the 
program. 
Reliability and Maintainability Conference were to 
request that all engineering schools offer the 
basic concepts of Reliability to their students, 
the responses would be varied. But through the 
thread of the refusals - - or at the least, the 
hedging8 - - there would be the questions of what 
should be taught, who would teach it, and how could 
the instructor prepare himself. 
Most Reliability textbooks are too apeci- 
If individuals, companies, or even the Joint 
How could such material be prepared? Here is a 
prime opportunity for this Conference, collectively 
and individually to do sone active, productive, 
missionary work in the field of Reliability and 
perhaps "save a few souls." 
erally agreed that all engineers were to be exppsed 
to the fundamentals of Reliability." 
have begged the question by not offering argument, 
to the proof of this statement earlier. I ask that 
those of you in industry examine your own experi- 
ence and I further offer as an example the thought# 
and actions of one company in this line. The 
Orlando Division of the Hartin Company felt a need 
for such a program for the designers in their or- 
ganization. Their Reliability Division under the 
direction of Dr. D. C. Schiavone nd Mr. William P. 
Wood prepared a lesson-guide tat' which has been 
presented in course form to six-hundred (600) of 
their graduate engineers and to the Army Material 
Comnand at Euntsville. 
services to the U. S. Naval Postgraduate School, 
Monterey, California at no cost. Here is a clear- 
cut example of a company finding a need for Reli- 
ability orientation of their engineers (and doing 
something about it). Can we do less? And cannot 
this be done easier and at less expense by doing it 
In  the engineering schools rather than in industry? 
By so doing, we are not just promoting another dis- 
cipline, for in a sense Reliability is not a dis- 
cipline, but rather is an integral part of a11 
other disciplines. 
Dr. Raymond L. Bisplinghoff, President of the 
AIM, editorialized in the February 1966 issue of 
ASTRONAUTICS & AERCNAUTICS, "We must intensify our 
commitment to one of our most important objectives 
set forth in our constitution - 'to foster educa- 
tion in engineering and science."' 
Rere is a challenge to the Reliability Com- 
mittees of the SAW, ASME, AIM, and other Societies 
with similar aims. 
can put the three R's in engineering education. - Rudiments, gesearch and +liability. 
I previously used the phrase - " I f  it were gen- 
Perhaps I 
They recently offered their 
With some concerted action we 
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Preparation - A C h a l l e w  
vague request, we were to make available to each 
engineering school a complete set of course out- 
lines, lecture notes, sample problems and a biblio- 
graphy of supplementary source material. If such a 
request or suggestion were made in this manner, the 
chances of success would take a quantum Jump. 
Now let us suppose that instead of making a 
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